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CLAIMS : 

1. A remotfcv intelligent communication device comprising: 
a substrate havingXa support surface; 

a ground plane adjaqent at least a portion of the support surface; 

at least one antenna \paced apart from and interacting with the 
ground plane; and 

an integrated circuit ccmpled with the antenna, the integrated 
circuit including a modulator. 



2. The remote intelligent communication device according to 
claim 1 further comprising a dielectric layer intermediate the ground 



plane and the antenna. 



3. The remote intelligent communication device according to 
claim 1 wherein the ground plpne is adjacent substantially the entire 
support surface. 



4. A remote intelligerft communication device comprising: 
a substrate having a support surface; 

a ground plane adjacent/at least a portion of the support surface; 
an antenna spaced apafrt from and interacting with the ground 
plane; and 



an integrated circuit 
circuit including a receiver. 
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5. The remote \intelligent communication device according to 
claim 4 wherein the integrated circuit includes a modulator. 

6. The remote intelligent communication device according to 
claim 4 further comprising a \power source coupled with the integrated 
circuit and the ground plane. 



7. The remote intelligent communication device according to 
claim 4 further comprising an efncapsulant configured to form a housing 
with the substrate and encapsulate the antenna and the integrated 



circuit. 



] 

! 

8. A remote intelligent communication device comprising: 
an insulative substrate; 

a conductive layer over fhe insulative substrate and having outer 

peripheral edges; 

a dielectric layer over the conductive layer; and 
an antenna over the dielectric layer and having outer peripheral 

edges received within the periphery of the device. 



9. The remote intelligent communication device according to 
claim 8 wherein the outer/lperipheral edges of the antenna are received 
within the confines of tjae outer peripheral edges of the conductive 
layer. 
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10. The remotX intelligent communication device according to 
claim 8 further comprising\ransponder circuitry conductively bonded with 
the antenna. 



11. The remote intelligent communication device according to 
claim 8 further comprising: 

a power source having a iround terminal; and 

at least one conductive connection configured to electrically couple 
the conductive layer and the ground terminal. 



to 



12. An electronic communication device adapted to receive 
electronic signals comprising: 

a housing comprising a /substrate and an encapsulant; 
an integrated circuit p/rovided within the housing and comprising 
transponder circuitry operable to communicate an identification signal 
responsive to receiving a polling signal; 



an antenna provided within the housing and being coupled with 
the transponder circuitry/ and 



a ground plane provided within the housing and being spaced 
from the antenna and configured to shield some of the electronic signals 
from the antenna and reflect others of the electronic signals towards the 



antenna. 



\ 
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13. The electronic signal communication device according to 
claim 12 wherein the ground plane has a first side facing away from 
the antenna and configured to shield the electronic signals from the 
antenna, and a second sidel facing the antenna and configured to reflect 
the electronic signals to th| antenna. 

14. The electronic fj signal communication device according to 
claim 12 wherein the electronic signal communication device comprises 
a remote intelligent communication device. 



15. The electronic signal communication device according to 



claim 12 wherein the electronic signal communication device comprises 
a radio frequency identification device. 



16. The electro/nic signal communication device according to 
claim 12 further comprising a power source within the housing and 



coupled with the integrated circuit and the ground plane. 



17. The electronic signal communication device according to 
claim 12 wherein tjpe housing has a thickness less than about 0.090 
inches. 
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18. A radio freqrancy identification device comprising: 
an integrated circuit\ including a receiver, a modulator and a 
processor; 

an antenna operably cdbpled with the integrated circuit and 
configured to at least one of transmit and receive electronic signals; and 

a conductive layer spaced fqpm and configured to interact with the 
antenna. 



19. The radio frequency 
claim 18 further comprising a die 
and the conductive layer. 



identification device according to 
ectric layer intermediate the antenna 

9< 



20. The radio frequency identification device according to 
claim 18 further comprising ay power source having at least two 
terminals, and the conductive layer being coupled with at least one of 
the terminals. 



21. The radio frequency identification device according to 



claim 18 wherein the antenna defines a plane, wherein the conductive 
layer is substantially planar, and wherein the conductive layer is 
substantially parallel to /the plane defined by the antenna. 
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22. The radio frequency identification device according to 
claim 18 wherein the radio\ frequency identification device has a 
thickness less than about 0.090\ inches. 



entification device comprising: 
ising transponder circuitry operable to 
gnal responsive to receiving a polling 



23. A radio frequency i 

an integrated circuit comp 
communicate an identification si 
signal; 

an antenna coupled with// the transponder circuitry; and 
a ground plane spaced from the antenna 




24. The radio frequency identification device according to 
claim 23 further comprising/a dielectric layer intermediate the antenna 
and the ground plane. 



25. The radio /frequency identification device according to 



i 



claim 23 further comprising a power source having at least two 

terminals, and the ground plane being coupled with the integrated 

// 

circuit and one of thp terminals. 



26. The radio frequency identification device according to 
claim 23 wherein th^f antenna defines a plane, wherein the ground plane 
is substantially planar, and wherein the ground plane is substantially 
parallel to the plarje defined by the antenna. 
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27. The radio frequency identification device according to 
claim 23 wherein the radio frequency identification device has a 
thickness less than about 0.090 iijches. 

28. A radio frequency identification device adapted to receive 
electronic signals, comprising: 

transponder circuitry; 

an antenna operably coupled with the transponder circuitry; and 



a ground plane spaced from 



some of the electronic signals fron the/antenna and reflect others of 

th/i 



the electronic signals towards 



29. The radio frequef^:y 
claim 28 wherein the antenna de 
is substantially planar, and when 
parallel to the plane defined by 




30. The radio frequenc) 
claim 28 further comprising a di< 
and the ground plane. 



the antenna and configured to shield 



dentification device according to 
Ii^es a plane, wherein the ground plane 
in the ground plane is substantially 
he antenna. 



identification device according to 
ectric layer intermediate the antenna 



l 
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31. The radio frequency identification device according to 
claim 28 further comprising a mousing configured to encapsulate the 
transponder circuitry, the antenna and the ground plane, and the 

han about 0.090 inches. 



housing having a thickness less 



32. The radio frequency 
claim 31 wherein the housing comprises 



a conductive layer over at 
a dielectric layer over the 



identification device according to 
a substrate and an encapsulant. 



33. A radio frequency identification device comprising: 
a substrate; 



least a portion of the substrate; 
conductive layer; 



/ 



an antenna over the dielectric layer; 

an integrated circuit electijGblly coupled with the antenna; and 

terminal electrically coupled with the 



a battery having a groun 



integrated circuit, the conductive layer being electrically coupled with the 
ground terminal through the integrated circuit. 



34. The radio frequency 
claim 33 wherein the conductive 
the electronic signals from the 
electronic signals toward the anter 



identification device according to 
ayer is positioned to shield some of 
antenna and reflect others of the 
na. 



V 
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35. The radio 
claim 33 further comprisi: 
free housing with the 




identification device according to 
encapsulant forming a substantially void- 
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36. A radio frequency identification device comprising; 
an insulative substrate havinjg a support surface; 



a ground plane over the 



support surface of the insulative 



substrate, the ground plane having outer peripheral edges; 

a dielectric layer over substantially the entire ground plane; 

i 

a conductive trace upon the! dielectric layer, the conductive trace 
forming at least one antenna having outer peripheral edges provided 
within the confines of the outer peripheral edges of the ground plane 



and the antenna being configured 
receive electronic signals, the ground 



to at least one of transmit and 
plane being positioned with respect 



to the antenna to shield some of the electronic signals from the 

antenna and reflect others of the electronic signals toward the antenna; 

i 

an integrated circuit supported by the substrate over the dielectric 
layer and including transponder /icircuit^/ and a processor, the 
transponder circuitry being coupW \\\xpf the antenna and comprising a 
modulator and a receiver, thje/ modulator being configured to 

A I 

communicate an identification sigiav responsive to receiving a polling 
signal at the receiver, the processop: being configured to process the 
polling signal; 

a battery supported by the sufcstrate over the dielectric layer and 
having a power terminal and a groind terminal individually electrically 



coupled with the integrated circuit, 



the ground plane being electrically 



coupled with the ground terminal through the integrated circuit; and 
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a cured encapsulant ovei 



the conductive trace, the integrated 



circuit, the battery and a portion of the dielectric layer, the encapsulant 

ing a substantially void-free housing. 



and the insulative substrate form 



37. A method of forming a remote intelligent communication 
device comprising: 

providing a substrate having a conductive layer on a support 
surface thereof; 

forming a dielectric layer cjver the conductive layer; 
forming a conductive connection through the dielectric layer and 
connected to the conductive laye: 1 ; 

forming an antenna over^tljie djisfectric layer; and 
conductively bonding p£i \|yftegrated circuit to the conductive 
connection and the antenna 

38. The method of forming a remote intelligent communication 
device according to claim 37 wperein the conductive bonding of the 
integrated circuit to the concjuctive connection and the antenna 
comprises a single bonding step 




device according to claim 37 
connection and the antenna comA 



common printing step. 



39. The method of formfng a remote intelligent communication 

wjherein the forming of the conductive 
rises printing conductive material in a 
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40. A method of formii^g a remote intelligent communication 
device comprising: 



providing a substrate; 
forming a ground plane o\ 



er the substrate; 



42. The method of fc 
device according to claim 40 fu) 
ground plane. 

43. A method of forming 
device comprising: 

providing a substrate; 
forming a ground plane over 
providing an insulating layer 



forming an antenna supported by the substrate and spaced from 
the ground plane; and 

conductive ly bonding an integrated circuit and the antenna. 

41. The method of forming a remote intelligent communication 
device according to claim 40 furtqer comprising conductively bonding the 
integrated circuit with the ground plane. 




a remote intelligent communication 
comprising electrically grounding the 



a remote intelligent communication 



the substrate; 

over the ground plane; and 



printing an antenna upon the insulating layer over the ground 



plane. 
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44. The method of forming a remote intelligent communication 
device according to claim 43 fujrther comprising printing at least one 
conductive connection through tie insulating layer while printing the 
antenna. 



I 

45. The method of formiAg a remote intelligent communication 
device according to claim 43 further comprising encapsulating the 
antenna and a portion of the insulating layer. 



46. A method of forming a radio frequency identification device 



comprising: 

providing a substrate inc^ 
forming a dielectric layer 
forming an antenna ove: 



a yconductive layer; 



ow the conductive layer; 
p^he 3 



coupling an integrated circuit 



Jdielectric layer; 
including with the antenna; and 



encapsulating the antenna ani integrated circuit 

47. The method of formiig a radio frequency identification 
device according to claim 46 further comprising grounding the conductive 
layer. 
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48. The method of forming a radio frequency identification 
device according to claim 46 wherein the encapsulating comprises: 

flowing a flowable encapsulant over the antenna and integrated 
circuit; and 

curing the encapsulant. 



49. The method of 



device according to claim 4£ 
enveloping the antenna and i 
free mass. 



fprming a radio frequency identification 
wherein the encapsulating comprises 
grated circuit into a substantially void- 



in(e 



providing a substrate ha 



50. A method of forming anyelectronic signal communication 
device comprising: 

a support surface; 
providing a conductive layjpr adjacent at least a portion of the 
support surface; 

providing a dielectric layer lover the conductive layer; 
providing an antenna ovet the dielectric layer; 
coupling an integrated circuit with the antenna; and 
encapsulating the antenna, tlj^e dielectric layer, and the integrated 
circuit within encapsulant material. 
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51. The method of forming an electronic signal communication 
device according to claim 50 whelrein the encapsulating comprises: 

flowing encapsulant materiallover the antenna, dielectric layer, and 
integrated circuit; and 

curing the encapsulant into k substantially solid mass. 

52. The method of forming! an electronic signal communication 
device according to claim 50 wherein the electronic signal communication 
device comprises a radio frequency identification device. 



53. The method of forming an electronic signal communication 
device according to claim 50 whei^^h^^ signal communication 
device comprises a remote intelMg^ communication device. 

A 

54. The method of forming in electronic signal communication 
device according to claim 50 further | comprising: 

providing a power source; and 

coupling the conductive layer \^ith the power source. 



55. The method of forming 
device according to claim 50 further 
layer adjacent substantially the entire 



n electronic signal communication 
Comprising providing the conductive 
support surface. 
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56. A method of operating a radio frequency identification 
device comprising: 

providing an antenna; 

coupling an integrated circuit 

using the antenna, at least 
electronic signals; 

processing the electronic signa 

shielding some of the electroni 
device; and 



with the antenna; 

one of transmitting and receiving 

s using the integrated circuit; 
signals from the antenna with the 



reflecting others of the electroric signals towards the antenna with 
the device. 



57. The method of operating a r/dio frequency identification 



device according to claim 56 further 
plane. 



58. The method of operating 
device according to claim 57 further cc 
ground plane. 




prising shielding using a ground 



a radio frequency identification 
mprising electrically grounding the 



59. The method of operating a radio frequency identification 
device according to claim 57 further jpomprising insulating the antenna 
from the ground plane. 
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60. A method of communicating comprising: 

providing a radio frequency identification device having ' a 

\ 

f 

processor, transponder circuitry, I an antenna, and a conductive layer 

j 

spaced from the antenna; 

receiving a plurality of electronic signals using the antenna and 

transponder circuitry; 

processing the electronic sifenals using the processor; and 
using the conductive layer, shielding some of the electronic signals 

from the antenna and reflecting others of the electronic signals towards 

the antenna. 



61. The method of communicating according to claim 60 further 
comprising grounding the conductive layer. 

62. The method of communicating according to claim 60 further 
comprising: 

supplying operational powerHto the integrated circuit using a power 
source; and 

grounding the conductive layer jusing the power source. 




63. The method of communica 



comprising generating an identificat 



:ing according to claim 60 further 
on signal responsive to the 



processing. 
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# 




64. The method of communi^atin^Tcdording to claim 60 wherein 
the processing comprises de$c£i$g a predefined code within the 
electronic signal. 
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65. A method of forming a rapio frequency identification device 
comprising: 

providing an insulative substrate 

providing a ground plane ove 
surface; > 

providing a dielectric layer ove 



forming a via through the dielectric layer; 



printing a conductive trace over 



of the conductive trace forming first and second antennas and a 



conductive connection, the conductive 



connection being formed within the 



via and connected with the ground plane; 

conductively bonding an integrated circuit/with the first and second 

A- 

tjre integrated circuit including 
e an electronic signal and a 
tronic signal; 

having a power terminal and a 



antennas and the conductive connection, 
a modulator configured to communist 

A 

receiver configured to receive an ele 



having a support surface; 
substantially the entire support 



the ground plane; 



the dielectric layer, the printing 



conductively bonding a battery 
ground terminal with the conductive trace, the bonding electrically 
connecting the power terminal and tqe ground terminal of the battery 
with the integrated circuit; 

electrically connecting the ground plane with the ground terminal 
of the battery through the conductivej connection and the integrated 
circuit; 
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encapsulating the conductive /trace, the integrated circuit, the 
battery and at least a portion o^/Tjfie dielectric layer using a flowable 
encapsulant; 

curing the encapsulant; 

forming a housing inctbd/rig the cured encapsulant and the 
substrate. 
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